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DETAILED ACTION 

1 . This office action is in response to an amendment filed May 12, 2004. Claims 1-21 were 
previously pending, with claims 10-12, 15, 16 and 18-21 withdrawn from consideration. Applicants 
amended claim 2, cancelled claims 10-12 and 14-21 and added new claims 22-24. Claims 1-9, 13 
and 22-24 are pending and will be examined. 

2. Applicants' amendments and claim cancellations overcame the following rejections: 
rejection of claims 1-9, 13, 14 and 17 under 35 U.S.C. 1 12, second paragraph; rejection of claim 17 
under 35 U.S.C. 102(b) over Kigawa et al. All other rejections are maintained for reasons given in 
the "Response to Arguments" section below. 

Response to Arguments 

3. Applicant's arguments filed May 12, 2004 have been fully considered but they are not 
persuasive. 

A) Regarding the rejection of claims 1, 2, 4-9 under 35 U.S.C. 102(b) as anticipated by 
Kigawa et al. Applicants argue the following: 

a) Kigawa et al. provide ranges of concentrations of recombinase reaction components, and 
ranges do not anticipate specific concentrations, 

b) the specific reaction mixture No. 23 from Table 1 on page 26, cited by the examiner as 
providing a specific example of reaction conditions which directly anticipate claim 1, because "the 
claims do not presume the use of GTPyS as the non-hydrolyzable nucleotide cofactor", the volume 
of the reaction mixture used by examiner was 9 |al, whereas it should have been 18 ^1, since the first 
9 \\\ was added to another solution, therefore the RecA concentration is two-fold lower, so the ration 
of GTPyS/RecA is 13.7, which is higher than 10. 
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c) using ratios claimed Applicants obtained unexpected results of improving reaction 
efficiency by reducing the amount of the non-hydrolyzable nucleotide cofactor in the reaction 
system. 

Regarding a), even if the arguments in b) and c) were correct (they are not), since Kigawa et 
al. discloses ranges of working concentrations for the reaction components, it would involve 
routine, non- inventive experimentation to arrive at optimum results, see In reAller, 105 USPQ 233 
at 235: 

More particularly, where the general conditions of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable ranges by routine experimentation. 
Regarding b) Applicants arguments are not persuasive for the following reasons: 

1) claim 1 is drawn to any non-hydrolyzable cofactor, therefore they do, using Applicants 
terminology, "presume the use of GTPyS as the non-hydrolyzable nucleotide cofactor", 

2) as to the specific example offered by reaction mixture No. 23, the use of a 9 |al volume 
for the reaction mixture (Example 2A(a)) is correct, since claim 1 is drawn to preparing a mixture 
comprising a single-stranded nucleic acid probe with RecA recombinase in the presence of non- 
hydrolyzable nucleotide cofactor, which are the three components present in the reaction mixture of 
Example 2A(a). Therefore, it is this very mixture at a volume of 9 |il which anticipates claim 1. 

Regarding c), the unexpected results, Applicants presented them only for RecA, and the 
claims are drawn to any recombinase. Further, analysis of the results presented in Tables 1 and 2 
does not really indicate the presence of unexpected results. First, the results of specificity 
determination were not presented for mixtures A and B at zero salt concentration. Secondly, the 
mixtures for which supposedly unexpected results were obtained and shown at zero salt (mixtures 
C, E, G, H, I, J, K and L) had both the ATPyS/nucleotides and ATPyS/RecA ratios varied, therefore 



Application/Control Number: 09/806,462 Page 4 

Art Unit: 1637 

it is not clear whether lowering the ATPyS/RecA ratio is truly the factor solely responsible for the 
observed results. Finally, as can be seen in the results of reaction specificity for reaction mixtures 
A-K obtained with 100 mM NaCl, the differences in specificity are not dramatic, therefore, it seems 
that addition of 100 mM NaCl neutralizes differences arising from varying the ratios of 
ATPyS/nucleotides and ATPyS/RecA. Therefore, the unexpected results, if present at all, are 
certainly not visible at 100 mM NaCl, and would not apply to any reaction conditions. 

Further, looking at the results of transformation specificity presented by Kigawa et al. in 
Table 2 on pages 26 and 27, it is clear that the ratio of co-factor to the nucleotide in the probe has an 
effect on the reaction specificity. For example, reactions 14-18 in Table 1 contained decreasing 
total amounts of the 275 bp probe and the same amount of RecA, 6 |Lig (the GTPyS/RecA ratio for 
this reaction would be 17/1), and the reaction specificity increased with decreasing amount of the 
probe, with reaction 18 having higher specificity than reaction 23 (page 27). Further, reaction 22 of 
Table 1, which differed from the cited reaction 23 in that it contained half the amount of RecA (the 
GTPyS/RecA ratio for this reaction would be 13.6/1) and half the amount of non-specific probe had 
higher reaction specificity than reaction 23. Therefore, Applicants' claims to obtaining unexpected 
results seem unfounded from the point of view of both the results presented in the specification and 
the results presented by Kigawa et al. 

The rejection is maintained. 

B) Regarding rejection of claim 3 under 35 U.S.C. 103(a) over Kigawa et al. and Sena et al. 
and rejection of claim 13 under 35 U.S.C. 103(a) over Kigawa et al. and Kigawa-2 et al.. Applicants 
argue that since Kigawa et al. do not anticipate claim 1, these claims are not suggested by the 
combination of references. 

The arguments regarding anticipation of claim 1 by Kigawa et al. were presented above. 
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The rejections are maintained. 

New rejections will be presented for newly added claims 22-24, 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in 
this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1, 2, 4-9 and 22 are rejected under 35 U.S.C. 102(b) as being anticipated by Kigawa 
et al. (WO 98/08975; cited in the previous office action), as evidenced by Sena et al. (U.S. Patent 
No. 5,670,316; cited in the previous office action). 

Regarding claim 1, Kigawa et al. teach a method of preparing a Rec A/single-stranded 
nucleic acid probe, the method comprising reacting a single-stranded nucleic acid probe sample 
containing a homologous probe with a RecA-like recombinase in the presence of a nonhydrolyzable 
nucleotide co-factor the number of molecules of which is one quarter or more of the number of 
molecules of nucleotide residues in the single-stranded nucleic acid probe and 10 times or less the 
number of molecules of the RecA-like recombinase (Kigawa et al. teach preparing a RecA-like 
recombinase/single-stranded DNA complex by mixing a RecA-like recombinase with the 
homologous nucleic acid probe in the presence of non-hydrolyzable nucleotide cofactor, GTPyS or 
ATPyS (page 15, lines 4-14; page 14, lines 15-28). Kigawa et al. teach that the reaction mix may 
contain 0.05-5 mM GTPyS, or 0.01-3 mM ATPyS or 0.3-3 mM ATPyS, 0.002-0.025 mM RecA 
protein, and 0.5-150 ng of homologous probe per reaction (page 17, lines 2-5). Kigawa et al. do not 
specifically teach that a number of molecules (= molar concentration) of GTPyS or ATPyS is 10- 
fold or less than the number of molecules of RecA recombinase, however, if a reaction mix contains 
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0.05 mM GTPyS and 0.025 mM of RecA recombinase, the number of co-factor molecules is twice 
the number of RecA molecules. If the reaction mix contains 0.01 mM ATPyS and 0.025 mM of 
RecA recombinase, the number of co-factor molecules is 0.4 times the number of RecA molecules, 
etc. Therefore, there are quite a few combinations of reaction conditions under which the number of 
co-factor molecules is 10-fold or less than the number of molecules of RecA recombinase. 

Furthermore, Kigawa et al. teach a specific reaction mixture, No. 23 (Table 1, page 26), 
which contained 1 ng of 275 bp homologous probe, 500 ng of A. DNA fragments and 15 |ag of 
RecA. The reaction volume was 9 ^1, and contained 0.3 mM GTPyS (page 23, lines 7-17). Again, 
Kigawa et al. do not specifically teach that a number of molecules (= molar concentration) of 
GTPyS is 10-fold or less than the number of molecules of RecA recombinase and one quarter (= 
25%) or more of the number of molecules of nucleotide residue in the nucleic acid probe. However, 
calculation of the molar concentrations of RecA and nucleic acid probe gives the following values 
for the molar concentration of these two components: RecA concentration of 0.044 mM (assuming 
molecular weight 37,842, as evidenced by Sena et al, col. 2, lines 42, 43), and concentration of the 
homologous 275 bp probe of 0.01 1 p,M (assuming a molecular weight of one nucleotide of 330). 
Therefore, the molar ratio of GTPyS to RecA is 6.8, which is less than 10-fold, and the molar ratio 
of GTPyS to nucleotide residue in the nucleic acid probe is 27,000, which is more than 25% of the 
number of nucleotide residues in the homologous probe, and Kigawa et al. anticipate limitations of 
claim 1.) 

Regarding claims 2 and 22, Kigawa et al. teach ATPyS and ADP. AIF4 (page 14, lines 15- 

18). 

Regarding claim 4, Kigawa et al. teach a mixture of homologous and heterologous probes 
(page 8, lines 16-23; page 16, lines 28-31; page 17, lines 1-5; page 23, lines 7-18). 
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Regarding claim 5, Kigawa et al. teach magnesium ion concentrations from 1-30 mM (page 
16, line 31), or 2 mM (page 23, lines 13-18), anticipating the range of 0.5 to 2 mM. 

Regarding claims 6 and 7, Kigawa et al. teach RecA from E. coli (page 9, line 14). 

Regarding claim 8, Kigawa et al. teach RecA-like recombinase which has a label (page 15, 
lines 17, 18). 

Regarding claim 9, Kigawa et al. teach a homologous probe which has a label or a ligand 
(page 12, lines 18-23). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kigawa et al. (WO 
98/08975; cited in the previous office action) and Sena et al. (U.S. Patent No. 5,670,316; cited in the 
previous office action). 

A) Teachings of Kigawa et al are discussed above. Kigawa et al. do not teach a 
homologous probe consisting of two at least two types of homologous probes that are sufficiently 
complementary to one another. 

B) Sena et al. teach double-stranded probes for homologous recombination, the probes 
consisting of two sequences containing regions of complementary overlaps with each other, with a 
degree of complementarity between 70 and 100% (col. 3, lines 39-44; col. 12, lines 29-46), which is 
the degree of complementarity considered as substantial by Applicants (page 10, lines 35, 36; page 
11, lines 1-10), therefore Sena et al. teach probes with substantially complementary overlap. 
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It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used the double-stranded probes of Sena et al, in the method of Kigawa et al The 
motivation to do so, provided by Kigawa et al, would have been that using double- stranded probes 
produced probe:target DNA complexes stable to deproteinization (coL 3, lines 25-30). 

8. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kigawa et 
al. (WO 98/08975; cited in the previous office action) and Kigawa-2 et al. (EP 0 687 738 Al; cited 
in the previous office action). 

A) Regarding claim 13, Kigawa et al. teach RecA-like recombinase labeled with a label or a 
ligand, but do not teach biotin or digoxigenin. Regarding claim 14, Kigawa et al. teach isolation of 
target DNA by capturing a complex of RecA/co-factor/probe labeled with biotin/target DNA with 
magnetic beads bound to streptavidin (page 17, lines 20-27). 

B) Regarding claim 13, Kigawa-2 et al. teach RecA protein labeled with biotin or 
digoxigenin (col. 10, lines 1-15). 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used labeled RecA protein of Kigawa-2 et al. in the method of Kigawa et al. The 
motivation to do so, provided by Kigawa-2 et al., would have been that labeling the protein 
provided a sensitive and simple method of detecting hybridization complexes (col. 4, lines 3-11). 

9. Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kigawa et 
al. (WO 98/08975; cited in the previous office acfion). 

A) Regarding claims 23 and 24, Kigawa et al. teach that the reaction mix may contain 0.05-5 
mM GTPyS, or 0.01-3 mM ATPyS or 0.3-3 mM ATPyS, 0.002-0.025 mM RecA protein, and 0.5- 
150 ng of homologous probe per reaction (page 17, lines 2-5), Kigawa et al. do not specifically 
teach that a number of molecules (= molar concentration) of GTPyS or ATPyS is 5-fold or less or 3- 
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fold or less than the number of molecules of RecA recombinase, however, if a reaction mix contains 
0.05 mM GTPyS and 0.025 mM of RecA recombinase, the number of co-factor molecules is twice 
the number of RecA molecules. If the reaction mix contains 0.01 mM ATPyS and 0.025 mM of 
RecA recombinase, the number of co-factor molecules is 0.4 times the number of RecA molecules, 
etc. Therefore, there are quite a few combinations of reaction conditions under which the number of 
co-factor molecules is 10-fold or less than the number of molecules of RecA recombinase. 

Furthermore, Kigawa et al. teach a specific reaction mixture, No. 23 (Table 1, page 26), 
which contained 1 ng of 275 bp homologous probe, 500 ng of A, DNA fragments and 15 |ag of 
RecA. The reaction volume was 9 |il, and contained 0.3 mM GTPyS (page 23, Hnes 7-17). Again, 
Kigawa et al. do not specifically teach that a number of molecules (= molar concentration) of 
GTPyS is 10-fold or less than the number of molecules of RecA recombinase and one quarter (= 
25%) or more of the number of molecules of nucleotide residue in the nucleic acid probe. However, 
calculation of the molar concentrations of RecA and nucleic acid probe gives the following values 
for the molar concentration of these two components: RecA concentration of 0.044 mM (assuming 
molecular weight 37,842, as evidenced by Sena et al, col. 2, lines 42, 43), and concentration of the 
homologous 275 bp probe of 0.01 1 juM (assuming a molecular weight of one nucleotide of 330). 
Therefore, the molar ratio of GTPyS to RecA is 6.8, which is less than 10-fold, and the molar ratio 
of GTPyS to nucleotide residue in the nucleic acid probe is 27,000, which is more than 25% of the 
number of nucleotide residues in the homologous probe, and Kigawa et al. anticipate limitations of 
claim 1. 

Therefore, Kigawa et al. teach ranges of GTPyS/RecA ratios which are less than five-fold or 
three-fold, and a specific ratio which is 6.8/1. 
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Further, looking at the results of transformation specificity presented by Kigawa et al. in 
Table 2 on pages 26 and 27, it is clear that the ratio of co-factor to the nucleotide in the probe and to 
the RecA, as well as the amount of non-specif DNA present, can all be adjusted to obtain the 
desired reaction specificity. For example, reactions 14-18 in Table 1 contained decreasing total 
amounts of the 275 bp probe and the same amount of RecA, 6 ^ig (the GTPyS/RecA ratio for this 
reaction would be 17/1), and the reaction specificity increased with decreasing amount of the probe, 
with reaction 18 having higher specificity than reaction 23 (page 27). Further, reaction 22 of Table 
1, which differed from the cited reaction 23 in that it contained half the amount of RecA (the 
GTPyS/RecA ratio for this reaction would be 13.6/1) and half the amount of non-specific probe had 
higher reaction specificity than reaction 23. 

Thus, an ordinary practitioner would have recognized that the optimizable variables of the 
concentrations of could be adjusted to maximize the desired results. As noted in In re Aller, 105 
USPQ 233 at 235, 

More particularly, where the general conditions of a claim are disclosed in the prior 
art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation. 

Routine optimization is not considered inventive and no evidence has been presented that 
the selection of specific concentrations of components was other than routine, that the products 
resulting fi^om the optimization have any unexpected properties, or that the results should be 
considered unexpected in any way as compared to the closest prior art. 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have adjusted the concentrations of non-hydrolyzable cofactor, recombinase and probe 
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in the reaction mixture, as indicated by Kigawa et al. The motivation to do so would have been to 
optimize the reaction specificity and efficiency. 

10. No claims are allowed. 

Conclusion 

11. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). AppUcant is 
reminded of the extension of time poUcy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS 
from the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on the 
date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated fi*om the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS fi-om the date of this final action. 

Any inquiry conceming this communication or earlier communications from the examiner 
should be directed to Teresa E Strzelecka whose telephone number is (571) 272-0789. The 
examiner can normally be reached on M-F (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gary Benzion can be reached on (571) 272-0782. The fax phone number for the organization where 
this apphcation or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




TS 

July 12, 2004 




JEFFREY FREDMAW 



